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Abstract of the contribution: Discusses the open issues and corresponding resolutions for the PC5 based V2X communication.
1. Introduction
Following open issues have been captured in clause 6.2 of TR 23.785 for PC5 based V2X message transmission:
It is FFS how this solution can be made to support IP-less content.

It is FFS whether to support IPv4 based one-to-all ProSe Direct Communication for V2X.

It is FFS how to support V2X message prioritization.

It is FFS how to support QoS for V2X message transmission.

It is FFS how to assign Layer-2 ID for one-to-all ProSe Direct Communication.

In the following sections, these issues are analysed and resolutions are proposed. 
2. Discussion
2.1 Transport aspect of the PC5 based V2X messages 
Among the V2X data traffic, the safety related messages are normally delivered without the IP headers, for example, the Basic Safety Message (BSM) defined by SAE J2735, and the Cooperative Awareness Message (CAM) and Decentralized Environmental Notification Message (DENM) defined by ETSI. 

In SAE J2945.1, it is clearlerly stated that: "The BSM is transmitted as a Wireless Access in Vehicular Environments (WAVE) Short Message (WSM) using the WAVE Short Message Protocol (WSMP) as defined in IEEE 1609.3 [3]"
On the other hand, the CAM message can be disseminated using GeoNetworking or the IPv6 (or combined IPv6/GeoNetworking) stack, as indicated in ETSI EN 302.637. 
Therefore, it is obvious that other than the IPv6 traffic that is already supported by the PC5, non-IP V2X traffic should be also supported. 
Observation 1: Both IPv6 and non-IP V2X traffic need to be supported over PC5. 
Currenty, the PC5 stack has defined PDCP SDU types for IP, ARP, and PC5 Signaling Protocol. It has to be extended to accommondate non-IP V2X data unites. 
In addition to the differentiation of IP and non-IP traffic, it is necessary to differentiate the different type of non-IP V2X messags as well, such that the received V2X messages could be delivered to the appropriate service layer. Without the IP header, e.g. port number, next layer protocol info, alternative information is required. Also, as shown above, different sets of Intellegient Transportation Systems (ITS) messages defined by regional standards do not necessarily share the same format. This also requires the differentiation of the messages. Figure 1 shows a diagram from IEEE 1609.0 showing how the message differentiation is achieved in WAVE system.   
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Figure 1. Stack of IEEE1609 (WAVE) for safety message delivery

It is clear that the differentiation of the IPv6 and non-IP V2X messags (WSMP) are achieved by using the ethertype at LLC layer. This is similar to the SDU type of the PDCP header. 
Proposal 1: Define a new "V2X" SDU type for PC5 PDCP layer. 
In addition, for the non-IP V2X messages, WAVE makes use of the WSMP headers to multiplexing the different service layer messages (and different message sets). An example of the WSMP message is provided in IEEE 1609.3, as shown in figure 2. 

[image: image2.emf]
Figure 2. Example of WSMP message

The Provider Service Identifier (PSID) field of the WSMP header provides the information about the service layer, and allows the message forwarding. The PSID values are defined in IEEE 1609.12, for example, BSM message can use 0x20, and CAM can use 0x24.  

The rest of the WSMP header are specific for WAVE and not necessary for LTE-V2X. In general, WSMP header added 7 bytes (including the 3 bytes for PSID) to the service data. 
In order to achieve the same level of service level differentiation, there are several options, in where the PSID like info is placed. 
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Figure 3. PC5 stack for user plane (Rel-13)
The options are:
- 
Use the PSID as the destination L2 ID at MAC layer when sending the V2X message. Based on the new SDU type and the L2 ID, the receiving UE will be able to know which application to deliver the packets to. The downside of this option is that the destination L2 ID would be tagged with a service instead of an individual UE, and therefore would limit potential communication types, e.g. 1-1 communication. It also means some centeral address and numbering authority is required to standardize the ID's mapping to the services. 
-
Use the WSMP directly on top of PDCP layer, i.e. for the new "V2X" SDU type. This makes the LTE-V2X compatible with the DSRC message formats. The downside of this option is the the new PDCP type is bound to the IEEE1609 defined messages. For some regions, e.g. Europe or Asia countries, other V2X message formats may be defined as well. For example, as shown in figure 4, ETSI-ITS and ISO have defined the FAST protocol for the non-IP data. Therefore, there are problems with the support of these different message formats if WSM format is assumed. Also, additional header fields that are not usable for LTE-V2X are added.

-
Define a new header on top of PDCP for V2X use. This has some standards impacts, i.e. a new sublayer needs to be introduced to indicate the service layer on top. The advantage of this is the extensibilty. The same layer could be used to support new service types, and that is in full control of 3GPP.  
In view of the pros and cons of these options, it seems to be beneficial to define the new layers.  

Proposal 2: To define a new header for the new "V2X" (or generic "non-IP") SDU type to support the multiple service layers for V2X communication.
This new headers could be defined by stage 3. For example, it is possible that the new headers are defined as part of the ProSe Signaling Protocol. In that case, the new "V2X" SDU type could be made generic for all non-IP or merged with the PC5-SP SDU type.
[image: image4.emf]
Figure 4. ETSI-ITS protocol stack 
In addition, based on the examples above, current V2X transport mechanisms defined by SAE and ETSI only requires IPv6 support. There is no IPv4 required for the V2X services. Therefore, it is proposed that the LTE-V2X also only support IPv6.
Proposal 3: Only IPv6 is supported for PC5 based V2X communications.






2.2 L2 ID assignment
In the V2X communication, the L2 ID is not used for identifying the UE. For example, in the BSM message, another temporary ID is contained to identifier the user and device. Therefore, the source L2 ID does not require any configuration from the network. 
For the destination L2 ID, similar to ProSe Direct Communication operation, it should come from upper layer. Upper layer should based on the service to decide the corresponding destination L2 IDs to use. 

V2X traffic could contain different messages, e.g. safety related messages, BSM or CAM/DENM, and non-safety related messages, e.g. Signal Phase and Timing (SPAT) and Map Data (MAP). These messages could have different characteristic. For example, the safety related messages should be received by all UEs, and but the other non-safety related messages should be only received by interested party. 
Proposal 4: For PC5 based V2X communication, a UE shall be pre-configured with a set of well-known L2 IDs for safety related V2X messages. 
3.
Proposal
************* Start of Changes ***************

6.2
Solution #2: V2X message transmission/reception for V2V/P Services using PC5

6.2.1
Functional Description

6.2.1.1
General
This solution corresponds to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service".
Transmission of a V2X message for V2V Service and V2P Service can be made using PC5. Figure 6.2.1.1-1 (a) shows V2X message transmission/reception over PC5 when the UEs are "served by E-UTRAN" and Figure 6.2.1.1-1 (b) shows V2X message transmission/reception over PC5 when the UEs are "not served by E-UTRAN".
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Figure 6.2.1.1-1: Transmission of a V2X message for V2V Service and V2P Service over PC5
V2X messages over PC5 need to be broadcasted so that all UEs supporting V2V and/or V2P Service in proximity of the V2X message transmitting UE can receive the messages regardless of roaming and serving PLMN. One-to-all ProSe Direct Communication is applicable when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN".
One-to-all ProSe Direct Communication for V2X has the following characteristics:

-
One-to-all ProSe Direct Communication is connectionless. Thus there is no signalling over PC5 control plane.

-
The radio layer provides a user plane communication service for transmission of V2X messages between UEs engaged in direct communication. 

-
IPv6 is used for transmission of IP packets of V2X message. IPv4 is not supported in this release. 
-
Non-IP based V2X messags are supported.
-
Authorization for one-to-all ProSe Direct Communication is configured in the UE as described in Solution #1.
6.2.1.2
Addressing/Identifiers

Each UE has a Layer-2 ID for one-to-all ProSe Direct Communication that is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link. The UE self-assigns the Layer-2 ID for one-to-all ProSe Direct Communication.
The UE auto-configures a link local IPv6 address following procedures defined in RFC 4862 [6]. This address can be used as the source IP address for one-to-all ProSe Direct Communication.
In order to ensure that a vehicle cannot be tracked or identified by any other vehicle beyond a certain short time-period required by the application, the source Layer-2 ID and the source IP address must be changed over time.
The UE is configured with the destination Layer-2 ID(s) to be used for V2X services.V2X application selects the L2 ID for a V2X message based on the configuration..
6.2.1.3
User plane stacks
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Legend:

-
PC5-U: The PDCP/RLC/MAC/PHY functionality is specified in TS 36.300 [XX].
-
For PDCP SDU type "V2X-non-IP", stage 3 will define the next layer header in order to support multiple V2X application formats. In this release, "V2X-non-IP" is only supported over PC5 link.  
NOTE: 
Stage 3 can decide if the "V2X-non-IP" SDU type is to be a new type, or to be merged with any existing SDU types, e.g. PC5-SP, also whether it should be generic for all "non-IP" data over PC5. 
Figure 6.2.1.3-1: User Plane for PC5 interface supporting V2X
6.2.2
Procedures
To perform one-to-all ProSe Direct Communication, the UE is configured with the related information for one-to-all ProSe Direct Communication as defined in Solution #1.
The procedure for one-to-many ProSe Direct Communication transmission described in clause 5.4.2 of TS 23.303 [5] is applied to one-to-all ProSe Direct Communication for V2X message transmission for V2V/P Services using PC5 with following differences:

-
The source Layer-2 ID is set to the Layer-2 ID described in clause 6.2.1.2.
-
A UE shall be configured with a set of Layer-2 ID corresponding to different type of services.
The procedure for one-to-many ProSe Direct Communication reception described in clause 5.4.3 of TS 23.303 [5] is applied to one-to-all ProSe Direct Communication for V2X message reception for V2V/P Services using PC5.

6.2.3
Impact on existing entities and interfaces
Editor's note:
Impacts on existing nodes or functionality will be added.
6.2.4
Topics for further study




It is FFS how to support QoS for V2X message transmission.

6.2.5
Conclusions

Editor's note:
Conclusions will be collected for this particular functionality.
************* End of Changes ***************
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